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AtmosphericJanotion, looks like the flow of the fluid
Weather forecast: To predict the motion of the flow



Hydraulic experiment Atmospherlc observatlon
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Shallow water equation






WU + (V- Vu), + p1908,p + () 00g)9,pd.p = Fyy
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AU +m|0,(Uu) + 0,(Vu)] + 0, (Qu) + (1a0d:p” + 120’ 9. p)

Hor/ag)(pa0ed + 0pp' 00 — py0:0) = Fiy (2.35)
9V +m[d,(Uv) 4+ 9,(Vv)] + 9,(Q0) + (pradyp" + j140/ 9, p)
+(a/ag) a0y + 9yp'0, 0 — p1,0,0) = Ky (2.36)
W + m[d, (Uw) + 8,(Vw)] + 8,(Qw)
—m~ g(a/aq)[0pp — falqe + gc + ¢)] + M 1yg = Fv, (2.37)

and the mass conservation equation (2.27) and geopotential equation (2.28) become
Oty + m?*[0.U + 9,V] + md,Q =0 (2.38)
0t + 17 AUy + V) +mQy, — gW] = 0. (2.30)
Remaining unchanged are the conservation equations for the potential temperature and scalars

0,0 + mz[am(Uﬂ) + (%(Vﬂ)] + maﬁ(ﬁﬂ) = Fg
atQm + mg[as: (qu) + ay(VQm)] + maﬁ(ﬂ‘gm) - FQm'

In the perturbation system the hydrostatic relation (2.30) becomes
0,0 = —[ig0y — cvaflyy.
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e Discretize the
governing equation to
the grid system
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fluid dynamic equations
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Is it a real atmosphere ?
science, statistics...




Max reflectivity(dBZ) / Wind Vector(knots)

Initial at 2000 LST 07 Jul 2016
Valid at 2000 LST 07 Jul 2016
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Initial at 2017101600 UTC ,

@PESUMS_QPE @ 2017/10/16 08:00 = cum 072 CWBWRF_MO04 @ 2017/10/16 08:00
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However

“

- Does the model performs
so Perfect all the time?
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簡報者
簡報註解
模式風速預報誤差特性不隨預報時間改變
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15-km resolution

5-km resolution







| The more details in the model, the better results.
* It means we need much more computer power

Resolution __-

Computing cost
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The uncertainty may be the NATURE of fluid system.
 The model process from, e.g. the mathematics, physical process,

numeric, and initial condition could introduce the un-controllable
uncertainties.

Forecast day




A single (deterministic) model behaves like a sniper rifle



Toward to the ensemble forecast

(4 7#)
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簡報者
簡報註解
Because of the remarkable Taiwin topography
If we collect a lot of the histroic typhoon case and its corresponding rainfall field over Taaiwan
Then we can construct a mapping between the rainfall and typosition.
This algorithm performaed well for the total rainfall amount during the typhoon affecting taiwan
In general, This algorithm can give a statistic based QPF
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What can we do to extract the useful model
TY QPF information from ensemble forecast?




N

| Take the ensemble mean? Weighted over the members?
“Mean” is not always a good idea




initail at 0000 UTC 05 May 2014
12~24hr fcst Accumulated rainfall from 2014050512 ~ 2014050600
Probability exceeding rainfall threshold

threshold= 25 mm threshold= 50 mm threshold= 75 mm threshold= 100 mm

AN

initail at 0000 UTC 06 May 2014
00~12hr fest Accumulated rainfall from 2014050600 ~ 2014050612
QPF exceeding probability threshold

Percentile=20%  Percentile= 40%  Percentile= 60%  Percentile= 80%
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6-Hourly output, extended to

Updated 4 times per day
14 days

e ~25km horizontal resolution‘
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6-hr output frequency to 14 days
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hourly output frequency to 84-t
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e 10-km/2-km Domain
« Convective scale DA, assimilate the
Taiwan local observations, especially
for the radar oservation
* hourly updated (24 times per day)

* Hourly output, extended to 12-hr
forecast




Q Max reflectivity(dBZ) / Wind Vector(m/s)

Tnidtial at 2002 Jun 100000 UTC
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簡報者
簡報註解
The role of the LETKF (Local Ensemble transport Kalmon Filter, a kind of EnKF) system (2-km resolutio)
Provide the initial perturbation to drive the convective scale EPS at 2-km
Provide the 16-hr ensemble forecast  as the flow dependent background error covariance and ingest to Hybrid 3DEnVAR radar DA system for deterministic forecast
2. Both aim on the convective scale quantitative precipitation nowcasting (QPN, 0-12 hr) with hourly update cycle



o CWB NWP model output provides \/
~ services in all aspects .
_ *wHydrology, Flooding, and mudslide
“dwAir quality prediction
“wAviation services
“»Ocean current and wave
“»Search and Rescue Planning
dwDisaster prevention and decision making
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o CWB NWP model output provides v

services in all aspects o

_ *wHydrology, Flooding, and mudslide
“dwAir quality prediction

“wAviation services

“»Ocean current and wave

“»Search and Rescue Planning

dwDisaster prevention and decision making
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